msmmff uv) 02) i2t ^ 1^ ^ ^ (a) (iDmmmmm^ 

(P2003-300278A) 
(43)diBBB ¥^15^10^2113(^^003.10.21) 
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(54) ^iaH«i 

(57) (g*i?3 



if «i| 1 2(n\'^-fiiMz^(r)\mMm.. 

\mimA \ ■mmm^W(r)m\,z , § ^>{:.-k 'j t 

[ mm 6 ] nm m^sco^ ■^i'tli}Hztmcr>^m 
mrniza^^x. i^m<^Mzmtsmm^^mmm^ 

mm&m (jis k ? 1 94 ) ^^o. 5QaTThi:it 
mm t-ti. imm 1 5 <7)^^-fti^Hzim(Dim. 
mm. 

[000 1] 

^<7)±.miz^mmmm^^-tx^j:hmmizm^mm 
m^mm ttzimmmm i , im^zmm&m^z 
^DA^fSfflL=5rv\ mmi,z^L\'Mmmmmt^. 

[0002] 

;^<7)M«. m<r>9mmcommmzhmmtix\<^ 

mmu.:h<7)i}^m^tix^^t*K ^mmmmt^ 
^f^±.^^ifzibi,zm^i!b-:,^^mcomwz. mm^o 
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IttC 6ttO^' Di.fJ> I. ^ D AKitJg^figffl LTfc D , 

ffl L^j:\'^<mmmi,zM^m^i}^^t -pt v , 

[0003] 

[%BJ*^'M^L-<J:3t-tl.aii] *^BJ{4, m^nb-o^ 

mmt nmmm^^i3Xx/m:km^thimm 
mmmt^zb^:mb-r&. 

[0004 ] 

mmmiktitzi^c^mk] ^m<r)^mmmii. m 
m<7)mmizwi^i!b'o^&mb ^co±mi,zj-^i''j'yA^^ 
ts'imm&mtim^^ixfzisb')^mmcr)'j'-^j:< t t^ts 
^mmmmmLxtihmsm. ttmrnm 
<mmzm^ib-ot^mb^co±mi,zz}f-^>i h ^iststk 

wmm^mw.mLx^£himmmxh*) . lufesis 

mx'hh^b. ttzmmmm&m(7y±Mi,z. 

izttzmMwm&mmifir^'}:^^^y ^ ym^. --k 

\.Yfjxt^y ^ ±tzimfm^'^<r)\^-ftit^im 
<r)m&m, tfzMimxi.inmLx^xhm&mx' 

hizb^mbL. tfz^ i^ifZ±mco\,-^-rtifi-cDim 
mmizm^x. t^mi^Mzmm^mm^mtmrn^ 

mmmm (jis k 7 1 94 ) ^^o . 5Qinrx'h?>zb 
immbi-^. 

[0005] 

f (^±izm ^ cr,^mt> o # J; x/^m^mmf)^ htctm 
m^^mmii^zmL. m^ixtdmmmb^crym 
i.znmth^mmt&mb c^mm^axv^m-kmz-^^^ 

BK-rsittcio, ^mmm&mbffy^^niiXM^ 
mzmihmm^t^wMX'i 1. t ^ma, Ltz. 
[0006] ^m^ffymim.\,zm^-^t^'> tmmi. 
mB.mm^zwfii^'^^mmiSL^^. ^(rii.i.z'^m 
m^mm^^^h. mmb Lx\t-mzmmixx\^ 
hmw-:o. \-2mm<nmmmimmt^.mm±. 

i^-^^m^m^^i c: b *«-C'# I. . m^b h t y 
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M^b LT 1 ~ 1 0 0g/m2 cr)^mX'm^tl , 

[0007] ^^Bjj^-fcaiBMtfcu-cti. ±iacosis 

^^ithzt izx mi^m $ i^iz\^±^-^izt ifix- 
# j<')-'j^M.<n&^mm',zm.'^^ixh twf*^ 

Otfl,**>^>n-®S7t: 0 5nig/m2 ULhSriE^St-r-i. . ^ 
lifi<0t|ijDtC#V^iB:fttt{±|4|±tS*«. 1 0 0 Omg/m 

2 imx.xm-k^'^^m^mmL. ^iiw±co 

^oaiH{±5~l OOOmg/mZ f-^Os 10-50 

0iiig/m2 oieHAU oi?* 

A^4.;tBa/i0 5~lOOOiiig/m2 (nmSit'hhZt 

mtLw tfc. immmimm&ifim^j:mmizm 

mi-i^ii. )^mmmmmmmmix^^^j:\,\ 

til^^i''J^M.(D&mit lXii2 0 0iiig/in2 OTT 

[0008] ^^i'iy'yj^iristim^m&mit. mmm(7) 
y y^j:mj^i-'J'^j^\:M(n7m^mm\.z 

^^i-=J^M\L-^^<nrt^A<r>^m',i3'-i 5 o g/L, 

if*L<(i5-5 0g/LT'$)l.. 3g/L*^cO%& 
l\ 1 50g/LS:@;ll,tSMCfetf^*^'^LW 

mx-h izt i,zM I X . m^mzmmzn^ lt j^*> ta 
100 09] !mm(7)pHmm\tixii. oym, o 



I. zti(>my'(t-^m^piimm\tLxm\'^i^ 

<7)!mm'¥izmh^tm3^i 5 o g/u nt t 

< (± 5 - 5 0 g /L f * ^ , 3 s /imcr)1^-^lim<r> 

mRm-^j:<. B:m&mm*mhm^\ iso 
mmzmmiznmLxmtii^tiiM.tfimnL. mm 
[0010] mmmcT) p h ti i ~ 6 mm^zh s ^ t mi 

iL<. 2^4(DmzSi^Zti3<X'0mi\'\ PH 

?S*<^^^K'3r'9. llfflK3l$^v^. !mm.(r)pWtr 
y^-r*, 7i<Bgft-f hy-^ix. h y '>i>.>5:tv) 
r;^;&ytt^!!l«, fcJ;t;'/t/c(±JSB?. Kit, ffiiS^t' 

3i#-rs{c{i. y yigjs^rfc'±iec^y y-fk-^tiSrffli^i. 

b tmw^^X'h h . ^ii?Scoigs{i 2 0-5 o'c<r>m 
mx'hhzbifutLw 

[0011] ±M<mmw.i,z{mm^i^m-fhtc>it:> 
i,z. ^tyizMm<r)^')^T-'y\\L-^m. i-^yit-^^. 

A-fb-^if^ov ^-fix** 1 {i 2 ma±ma txhx 
x/mmwyit^mx'him'jym'^i^^^i^'yj'^, sy 
-fk^. •7i/:7x>-'>i.-(i:-^c7)v^-fii*»iaiJt{i2« 

tLhfccofe^iT'. 3-1 50s/L, if^L<(i5-5 
Og/LT^S. 3 g/L*}lco^^{i^)gcO«fi*>' 
'>'5r<. ^if^*)i#tt*«t#<i>tl^V\ 15 0g/L^ 

I^«tt*iffiTf •& . $ cm&imMX-h hZb ^ZM 

IX. mmzmmizm-Lxmia^tiiMmM 

r'yit^m, ^^yit-^^, 'J>ua-^Ait^iii^ T)V 
i-^Mt^<t^. ■?^^^i^''7Mt^^j:bl,zA^-thm 
KtiiJ<i-=J^M.i:^tsm^&i^'PI>zMT^ttih Z b 

izx'o. ^mmmm^iSLm^iih. $^>(=. ^Mom 
m&^\^±^-^. ti^-om^m^^^^^hfMz. 

<7)JS«^ 5 0 g/LJMT-** $-t^T *> J:v^, 
[0012] ±IBi7)J; 0 iz lXj^f&Ltzm&mim^\ 

m&if>'otmm±iz^mim.mi±^^'^i. mm%m 
bLximmm^m^^im^ii. mi^ib-^trnmrnM 
m'^izi^eo^. SFtL<«i2-i om&m:thzb 
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miJm i^tl. 0. 5~100A/dm2 cnm^i^^&T 
>m-tlZtmtL\>\ 0. 5A/dm2 5fcj||T'{±^ 

00A/dm2 imz.i.t^'^{:±t.i^-^j:mti^ 
(STf 1.. 

[0013] zcr)X 0 ^zix'i^(>fim!mmmmfS. 
^■thtzmzii. mmm^m±t,zy)tvTi'Ujm. ■^\^ 

WC'3i I. .r i: 2:1.111 L y r ^ y ;Hgc7)^ 

•9 , g^ttSr#II-ri. t &mmX' O . S ~ l O O O mg/m 
2 -C-J) 1. C: i: *>'if ^ L < . 1 ~500nig/m2 X'hhZb 

[ 0 0 1 4 ] h ^-irtf^5!!iJl^^lS{;:ov^T 

ftMfc <?)ti«^tt, »:fettc0S *>^>frM 1 iiig/in2 

1 0 0 oing/iD2 imtxmAmi±^ <[^±i 
5rv\ ^tix-mm^^^m-^ 1 3><;w h^o^iijitt 3 

-1 0 0 0nig/m2 fS).|.C:i:*WiL<, 5~5 0 0iiig 

<omm'&mwj:m^zmm^ti^m^ii. ^mnA 

0 0mg/iii2 mTfc-r.2.^i:CJ:'5^#^r^«tt*^'#A> 
[0015] 3n';i,hS:#tff^J!MSM{i, 

nmrntLxii. mnm. mmmn-jumm. n-;i. 

h , h . mit^^<>l'h^j:b'<D\,^i'tii}^ 1 Si 

J^di2SJ.:JLh5-lv^|,::i:*«if^Lv\ zti(^aj^)\.h 

it-^m<mm'p(o^t&<r>um3-- 1 5 0 g/L. 



ilfiL<{i5~5 0g/LT-J)l.. 3s/L^m<r)^ 

Mxh ^zb izmix , nmm^zmmz^m Lxmta 

[ 0 0 1 6 ] JKl?R<Op H{i 1 -6-Cj>«.C: L 

<, 2-^4X'hizbt^x*)mL\\ pH*n*)itfo 
i,mz<\,\ -fj. pViifibimthbrnrntM^'^^ 

ws.im^Lxi^wm-^mx'hh, 
[0017] ±ii<^mm.i,z\mm'&-k-im-thtz>^ 
$f>{:7KjStto^y7'TV'ft^ti. ^i^yit^m. 

A-^l:^<ov^■r^^*» 1 2«uLt.» LT t J: 

D="y y^t-^^x'h^Mu vm^f^-v^s^. ay xkt 
(^•3)^)vvvc^mbz.ixi6<n^')rry\\.'^'^. ^y^v 
^^-'y^Mt-^'h<^\ ^rM^ imtrdii ami t ^ois 

3-1 5 0g/L. »^L<ti5~5 0g/Lt' 
^>l.. 3g/L*}f|<0%^{iSKc7)4BK**i^^=5r<, 

if^SJS#ttA^l#<bit>5:V\ I50s/L^milb. 

mzmizH^ixn-hin^ixtA-^miaL. m^m 

tcK^sh. Z.tit^<r)m'^i,zm\iLfz^ y T'rWt^ft. 
Hi:, *>o3!!iavS5:S«$-<i:l.^v:«6C, ig^rhh y -^i^. 

Kisryt-'^A. is-fkry^-'!7A^ri:co^$- 5 o 

g/L].:jlT^*§Hi:T^J;i\ 

[0018] m.(oii 0 i,zixi^is.ifzmmmi:m\ 
m^ib^^mm^izmnm^mi^&^-th. mmm 
btx^m9mi:m\'^hm^ii. mm^^mmm 
mizl~~eo^\ »iL<{±2~i omm-rizb 

^mmizx mmfsxm\.^^ 

m*m^iX. 0. 5~10 0A/dm2 COM^^mX' 
mir:^Zbi}mtl^\ 0. 5 A/dm2 *)gf{iS 
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00A/dm2 i:mihb^iri:±t,i^^j:m*/' 

[00 19] zcr)XoizLxmtimmmmt:m^ 

*).mmLi^^tltm&X'0. S-lOOOmg/m 
^X-hlZtt^HftK. I~5 0 0mg/m2 T'$>l)C:t 

[0020] di,zLx. mm -^tm^m^ 
^itrzi^-y^mm^i^z^ (^^zmmmmim^^'tfz 
^. ^mmmmmvx^^mco^mmttt, 

tmmmmmM±5--3 oouammx-hh. ^ 

mmSi^mtlXii. d^yx^^y, ;Kyrohvy, 
u y/ro h- ]y yi^m^m o^i^y^ym 

^u-hizRmtii^vJ^x^mm. ^VTi^Vf\^ 
Ik. ^v^fylk. x-trdfi/^^, r9^))V7k. y-ym^. 

1 Ji^ Jtii 211il±cO*li^BgSll^ffl i tX'^ 

[0021] 2mco^immm<omb lx. m&^n 

* /iti^tf 'J xxt/W^BIT-J) I. +f 'J y^l/ y r W 

mt:m^^xmbxmitLfzwmmy<fi'j^i:mf 

hzbt-x'^i. ttz. zixi^mmmj^y ^ jiJ^vM 

[0022] zti(=<r>mmm&mm!mmimfii 

PH 



-7>^ai§s-(i-^cm, mmm^mizmmmmy 

mnmtxmis^^mt^itxii^. ±SM(OJ^y^^:^ 
^-)itnf^-ti^j^o.-ji'^imi&$-\ixms^y ^ /i' 
M.mmizmihmmim^^'ttiiki^mtiz tizx<o. 
mmcoitmutt^, mmiz-^^'^xii^msiy 
^ ivMzm imm^\i:mizmviixmmth ztifi 

[00 23] tfz. mmmmmmmmmmmx- 
hi^ii. ^mzx<o\:i-i\^^-is^-x'mm^mftiL 
m^-v'yrMmhT.m. mmtmmmtz 
am 0 m.Ltz'mm izbi,zx'o. mmmmmmt 
tfz. im^m\mmwrmMb-WMzmh-^m 

< . ■m^z^x.xmt'^w^y ^ jvi^ammmm. 

i-i>ztifiX'^^>. 

[ 0 0 2 4 ] if^:, mm^Bmm:^^<-^j:t'(Dmiz 

h*). 'immmijmm^^^Lx^^^zt^imt^j: 
^m'^i,zii)irm<^^^mmmmt:mm^trizm 

^assiico^ Sr I. am o # mwL<^mfiiX'm-r 
z<^mmzi5\^x{i. 'imm&m&cnBmmzi. 

h^Wm, (JIS K 7\9A)t^0. 5QUITT'S)I,C: 
bt^'Z^X'hh. 

[0025] ::c7)frHiO^*jifflJilS!i^««L^rV^ffl 

^ttsm^mmx'hh. ^h^zttz. 'imm.m\.zm 
wtmmzmnmtifi'mt^ixh^><z\i.. ^Hffi 
m.imtch^£\mmx'wm^^±.^z i x/m*«coif 

^mw,(^^mmi^^mm^^^xhx\\ m^m 
mmm&mtLx{±. r9'))v^. -ov^yik. --kux 

[0026] 

mmm i ~ 3 ) «jf : o . 5m mmmmm'^A^z 

tcmmaiSJ^-^^Sli Zn : 5g/m2 ) ^^^^ 

: 2 50 g/L 
3 0 g/L 
: 2. 5 
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JSiS : 4 or 

^aS^J^ : 2 0A/dm2 

[ 0 0 2 7 ] ?i # ^# , ■mco^f^x-mrn'mumtrff ti^mm^mmm^-^t:. 

MS?gfflBE m-^i-i^^M. : lOg/L 



^mi-hU^A : 2 0g/L 

Ksry^-'^ju : lOg/L 

Ki^Vi/:t-i^'!/A : 2 0g/L 




[0 0 283 CIO J:3{cLTt#<i>tL;ti6-5#«|^<;)Mffi mg/ms fc^S J: dtCA'-^-^j'-tTM^L^a 

<Or/An-;l^SrfflV^Tfi^;^ft(tE«L, J^CI.^ [0030] ( HJfiM 5 ) ^Kff : 0 . 5mmO?^®«9« 

xy;K;:?.n-;W^ft-ri>J;3{cLTft;^#(tSDffi1-|>i n : 5g/ni2 . Co : 25mg/m2 , Mo : 7mg/ 

[0029] (»jigfl^j4 ) mmm\bnm(r>-<^mmis. i,zy.yi^>.xm:^mLfzyr^^)ru\:vyy ^ iv^'tmrn 

\,z^ %mm 1 k.nw.i.zLxmm'yt&mm^^^ti^ m^h^j:ummi^^Ltz, 



[0031] (Ili5£{?ij6 ) Jg«SiWJxxr;i-^^« /7if 'JyH?y^;b«M-^*6 OM»%o:/uy K^M 

SIJ, fflfli7>f;l'A*«Slffiff;K>jyf-W-yxU'7^V-h *»4>^I.T^U;l'7-f;l/A (8 0;uii) $:fflO/,:I3l^M4 

7 ^ ( 7 5 m) . 7 ^ )VmmmiikV^:i^y^^x mm 5 1 mUiz LX , mizjiyt:y.MXim U^T 

m!Z\^X. ^iBtxy;K;^jDlS:ML^^»;7'^vyT Jt. 

^7^k-h7-f;l/A«[?!BHS(*»'o'5rl.'fb6^«Rl:f^J« [0034] (SlifiC?i)9 ) ;K'Jx7.r;l^^t^»J^fiEffl 
L/C. ;lt'JJg^bt'x;U7 ^/PA ( 1 5 Ox/in) ^ffl^^^cia 

[00 32] <%m\l)mmy ^iVKif^. --KUxXt W4»Jfefi?i]5i:|pl«lcLT. Wcxyd<;?.S0XS:)lfiL 

/P^'f y^^l^\^XWm^t\t;i 2lft®#.-K'Jx^^y /s;K'JJI'ft:t'^yHSiig7 -f ;l^A»^«*>A>^l,<btt^ 

^yTU-7:?W-h7-f;UA (7 5AtiD) Sr'^^U-^J'y^ [0035] (HMfi^ilO) ;K'Jxxr;P^^ yJf 

S«^J2rfflV^T2«YbL:t7 ^;UAT'S>Sl-W4IIM0lJ -CffiEp)SI$ix/cZW®#;J^'Jxf-U>'rU7:J'U-h7 

6h|Bl:^(cLT. «®(cxy,-nxjDl5rlifeLJt2S©l§ -f/t-A ( 2 5//in) fc-+r'Jta^th':i;P7 ^l-A (15 0 



2 50 g/L 
5 0 g/L 
0. Ig/L 
3 0 g/L 
3. 0 



*';7"TyKTy^:::'!7A 



PH 



4 0°C 

20A/dm2 
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[0036] immn) mmm5 tmmizLxi^^L 

^v\2a9im-KU x^T^l^jR^^^ , 



[0037] ( mmmu-u ) mmm 1 1 ipim^z l-c^ 



PH 

[0038] mmmi5) mmmutmmizixib')^ 

[0039] mmmm mmms t nrnm^ib-y^ 
mKi:m\'^fzmmmtm\5tmmiztx. .-ku ra\^ 

[0040] ( mmmn ) mmmtt^^ u jiXTfvj^m 

7'f;l/A (7 5^11) , 7'f;Pi>,aiOTfcJ:l^'xy;|f;?. 

m<DmcotmM^i}^2 3 o'cx'hii^Mi>±mm\i6tm 

miztX. Mcxyrff;^Jpi2:iSLfc^y7'f-U'>'T 
7 ^ N 7 ;UA8^S^«*>A>^|,fl:«JB«[i&f^^ 

[004 1] (IISS0IJ18) «fli7 ;KUx;?.T 

^yf-^7:5'^-h7^;Pi.. (75xini) Sr'^^^'y^ 
m^\^:m^^X 2 MitLfz 7 -f /PA-C'S) smti^JgM 
i7^|5]«(iL-C, 2lfaii7^;PAS!iSi!«*»^>^ri,-(l: 

[0042] {mmm\9) mmmt \.xr^^i 

w^v^)V2^h Lxmkmtw^<nr^ u;w7 a 
juM, (8 0/zm) im\'^fzammmm\6mmi>zLx 

[0043] ( mmm ) ^ 'J xxr;^^^g«-^)^ ffiffl 
L, -tfijmt'::i;L'7'f;l-i. ( 1 SOmih) ^m^fzX:X 

[0044] (mmmi) li^UxXTJl^^^ y^SrfflC^ 
xmrn^tLfz-imW^ •jxf-^yrU7^'^>-h7 

-f^l^A (2 5^zni) i:--KU^{|:h-;^7-f;l'i>. (150 

A srffl I, ^fzmummiomm^z ix. 2 mm'Siy -< )v 



20 g/L 

3 0 g/L 

3. 0 

4 5*C 

1 0 A/dm2 

[0045] ( mmmn ) mm\<o t mm^z txm t 

mmm^f)^2 0Mmb^j:ixo^zLxmifiUz. ?i 
x^vj^x7-)mmmmmi^h^j:iimmm^i^^i 

[0046] (SJfeW23~25) mmM 1 1 

muzmm^mmiz, mmmibw\mizixm!>i^ 

mi. ^m'^^i:^ixmnz^st^mM.<7)^^i-'J'^A 

frffitc. mmmi twimi^zLxmmm^'jyny^uyy 
^juj^mmifz, ik^^x-mmi tmmizix^ur 

ntfV>7-f;UAtxy;}f;^n-;l'2:fflv->T. ©Btt^ 
[0047] (||]it<5!l26-28) ||*fe«l t|SI«i{cLTf^ 

js; t ?tsisj'^ o 1= , 5i!iMi2i; mmi,z Lxmm^ 

at. «B#ra^^^i.T^ltc^1-^)il:c7)3yN';Uh^ 

ffitc. SIJfei5«lfc|n|«{cLTiEjffi#;K'jrntri^y7^ 
;i-A$rait;t. <J:v^f»fe^li tmm^zLx^vrxj 
\^uyy^)iMZJiy^^x\D-fUi:m\i''X. #att^ffl 

[0048] (itmii) mmmitmmcomm^z.m 
mmi tmmizLxm^i^-o-^&mm&^-tfzm. m 
!>sm.mimfS.^-^^zt^j:<. ^(of^m^zmmmmm 
1 1 mm<7)^v ru\;uyy^)\^M. ^m^m 1 1 
LTaSL, ^'Jy'oi^uyy ^ ti'j^mmmWL^f^^t 

[0049] atmi2 ) mmm 1 i:i5]«io««(c, ^ 

«SMli:|5l«tctTigiS«)-?#^M^}gjS$-tirfv:f^. 

Jflgt Lri?aAi!f§ (^7Ki?ni.i! : 2 5 g/L, K 

if:o. 1 s/Lm\>^x9mmmt^ztizi:*). 

m^Z9 OA i; LT 4 0 m g/m2 <0:^ UA:ii0m.it^tl* 

t>ti:Vimm&mmfSL^^fz\:m\mmm i tisi^t 

[00 50] (itl!^J3) «<6eajli:l5]«lcL-Cf^)£L 
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nmz ixmmw^ u r o t u y 7 >f sr l t . 
[005 1 ] ( mm4 ) mmm 1 1 mi>z ixmt 

j&^^t^. %(>ixrzisb'^mm(r>f^m^z^ mmmitn 

[0052] ±ticr>X r> tc LXnhtlfzmmm 1 ~28<7) 

wi^<r)mm^zm\^(^tihJ IS k 6 744Is®(7)x 
'}^^ymmm^^x^mim&mmmwi<^. ^mm 
m^m<7)^^mmmLtz. t-y^-^m^^x. ^mm 

2im^5 0mm^^<r)mmzm-hm'ik^iXfl. 
Hfc, -?-02*igttt351-Sidt. 2. 5mm£0r^fi 

fz^mmmmmwmmff)-'mz-^\,^xii, $^>t5iaj 
ummmiz 2 ^jsai t . ^mmmmmim 
mTiicommx'Snmm uz . 

[00 53] ( mm^mmmm^mmmm^k^ ) m 
mmi'-22.nx t/mm 1 . 2 

«S:5 Ommx 1 0 Ommi?):;^§$tfl]aiL, WffiSr 
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